












T H E  FRESH-WATER JET-CONDENSER,  
FUI: 

MARINE STEAM-ENGINES, 

A s  represented by the above Drawings ,  









THE SELF-CLEARING JET-CONDENSER. 






1 7  

TIITSbook relate.: principnlly to an i~ilproved Coiidcuxing- 

h p ~ ~ a r x t n sTor IIarirre Stjcaiuers, wllcrcby a powcrful llcfrig- 

crxtor or Snrf:~cc-tioolor is used to cool down tllc f'rc~11 water 

coi~iing fron~ the Ilot TVc;lli;, to 11e used U T C ~again and :~g:.:iili :IS 

Cold C'ondcnsing-W:~tcr in the Jet-C'ondeiiscr, t,hcreby avoiding, 

in 3lariiie Stcaii~c:rs, the us(: of m y  Saliiic TVatcr in tlic Jet-  

C'onclor~scr. 

1.hfroutispiccc shows a comparatively large ltcfrigcrator 

ill co~iilcctio~~wit11 the I lot TTrcll aud the Jet-(lonclanser, for 

the mal l  class of' Jlariric Stc:til~crs; but for t l ~ c  larger 

Rlur i~~cStc:ru~cr;;, wlicrc space is not so ii l ipitant,  I propose 

to dividc tlic I:sll:lnst Stc:rm and coildcilse :L large portion 

of it in T-arions dilfcrcnt apnrt~nents, or p:irti;~lly Sclf-(llc:u.- 

cases, :u~d tlicreluy dr:~wi~ig illg S11rfic:c-(lo~~dc~~siug off the 

u~;titl l)ortio11 of tlic ICxliaust Stenin tlircctly froni t,lic Stc:~m- 

C~l i i~ i i c rirlto thc said partially SclcC'lc:wing Surflrcc-Con-

der~scrs, niid t l ~ n s  relieving the Jet-Condenser froin a, large 
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No..1-


Lettors Pafenf No. 88,960, dafgd April 13, 7869. 

T I I E  BC1161)Cl.l.: R E F E l l l l E U  TO I S  TIIESF, I.E'ITEIIS I'ATIIS'I' .\ST) 

\ I . \ K l S U  P i R T  Ok' 'L'llE SAXE.  

, I10 all tchorn i l  mny c o i l i - e ~ ~ ~: 

I k  it lcnown that I, . I O I ~ Y~I I J I : IT !of Springfield, Cucks Cor~nty, 
Pcnn~ylv:~rri:~,ha\-e itiventotl : ~ n  Iinl,rovc~rlcnt in Sr~rfactx-Con-
denscrs ; and I do  Iicrel~y declarc: the following to bc a f'ull, clear, 
mcl e x x t  tlwxiption or tile mme. 

N y  inrention consists of :L urf:~ce-rondcnser, co~rstr~~c:tcd and 
arrange11 as fully tlescrii~etl hcre:~fter, in which, hy the c~~iploy-  

of rcrtical tub~>s,  merit of' n n u ~ i ~ l ~ c r  closcd :rt tlrcir ~ lp l )cr  cttrtis, 
ant1 of' :L certain arrangclnent US t:I~:~~nl~c:rs. to over- 1 :mi t~t1:1111~~1 
come tile ol~,jcvtions rising from the contr:iction and csl~;~rrsion 
of the tu l~es  ill ordinary c.otidcnsors, arid to cIlBct a 111ort: t h o ~ . o q h  
ant1 rnl~icl condcirii:~tiotr of stc:rrrl. 

In order to cnal~le othcrs skillctl in the art to nralcc and INC my 
irrvorition, I \rill now prowed to dcscri1)c its coiistruction :nrd 
operation, rcf'Lrcncc 11cin: 1 1 d  to  titc accor~~pnuyirrg d t , awi~~g ,  
which fhrltls :L p r t  of this s l i~c i f i (x t i~n ,  :md ill \vhii.Ii-- 

vclrtic:~! wctioll of' I ~ J -~ I I I ~ ) I ~ O V D I IVigure 1 is :L 11q~ i tu t l i n :~ l  stir-
face-condenser, :~nd  

I"igurc 2, :L scctionnl plan vicw of the s:une, on tile line 1-2, 
12ig.I .  

'i'hc aplrwatus cortsixts of :c case A, rnntle in the 1)rcsort irist:~nce 
of cast-iron, the interior of wlric.11 is SCP:LI.:L~(~ into fijnr ~ o ~ n p r t -  
ments, U,  U', 132,  and H3, by the l~urizorltal, ir~clinccl, :wd vertic:rl 
pnrtitions, c, d ,  and e, the nppcr coinpartnient, or ~wter-apace B, 
contaiuing :L cluster of vertical tul~es, F. 

1 1  
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Letters Patent No. 90,265, dated Mny 18, 1869; Reissue 
No. 4374, dated May 9 ,  1871. 

TIIE SCI1EUUl.E REI'EltltED TO IX TIIESE 1,KTTERS I ' I T E S T  A.\D 

N h K I X G  1'AR'l' OF T I l E  SAXE. 

1 ,  .Jorrv I I o r i , ~ ,or  Spl-~ngtown, in tho C'onnty of l<ucks :tnd 
State of 1'ennsyl~nni:l. I I :LJC i r i~cntcd ccrtain h n ~ ~ r o \ c n ~ e n t r  in 
Steam-Engines, of nI1ic.11 I ~ I Cfollowirlg is n \pecific:~tion. 

I I y  in.iention consists of zpl~arntu.. hercin:after fully devxibcd, 
for ~upcrheating arid cquali~lnr:  the prchsure of tho rxhaust 
fteam of  n higll-l)rew~rcs itcnni-engine, to be again used in 
d r i ~ing a srcond cri~irre. 

Figure 1 is a sectional elevation of appnra tu~ co~lstructcd ac- 
co rd~nrto rnv in\ cntion. 2nd 

Figurc 2, a wctiorial plan view of the snlue on the line 1-3, 
Fig. 1. 
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I n  illis w:iy all li:rl~ility to : t~,c*i~lcr~t:~t.i>iir::r~oiri:lit i~ tc rcnwof 
i i i  is ]~rc:vr~it i~I .p i - r b s t i ~ ~ ~t l i ~r ~ w > n i i i r  

I t  s11011ld 1111 iurilcwtoocl illat tlie ~iillc 11 i., proviilcd witit a valve 
to\v:xr~l tlic i~cwr~-i i i r .  s1i:lll IK, I I O  1 1 : ~ ~ l cO ~ I ; I I ~ I I ~  so t11:il t l11.1~ 1,rw 

silly fri.otll tho 1alti.r to ititcrSc~t.c~ o r  tI1e1liwl or\$it11I I I C  opc,i.ai,io~~ 
I ~ i g t ~ - l ) t , ~ ~ < ~ u wi~trgitio. 

I ~ S11:~)ills :L s1,1):1rate; S i i t ~ i i : ~ ~  tltc I , I , \ C I T I I ~ ~ ,  I I I < ~ I , : L I ~  to 1 1 1 ~ t l  tlic 
1118sniiicx r w ~ d t  u~igl i i  : ~ t t : i i i ~ \ ~ t l~ tlic, 11e:~tcti l ) ~ ~ ) i h ~ i % t sI I c :n~s i r~g  of 

Ii,or~i tltc. I~i i i Icr- l '~~i . i~: ic~~ tile cxsiug I:, cc~rnlit~.;tii~l~ t ~ il ~ : ~ ~ s t l ~ r u ~ t g h  
;LIIII  :~roiind t l ~ c  A i l  wbcrioir. 

c: 
it, 
t h  
th  





JOHN HOUPT 
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Letters Pufeni No. 90,2613,dated May 78, 78139. 



which lo:~tl to t he  :lir-pulnl~. ' I \ fbrLhe c:or~dcnsersslio\vn i n  t i lo cir:lwiltc :we s imil :~r  to  thnt  .-





No.4-

L~f fevs Potent No. 97,923, dated Decmbev 14, 1869. 







sugi!ly o l ' r u ~ n i ~ ~ g  n-ntw, I~ar-i~l: Crou~ t l l i r ~ g  to fifty f ~ r : t  r:\11, call 
I ) P  o!~t:~iucd. it c:111 I I C  I I S ~  it1 till> L I ~ ) ~ I C ~:dt11~11gl1 : ~ ~ ~ V : I I I L ~ I ~ I ~ O I I ~ ~ ~  
story 01' ;I  I~~riI~litt;; i t 1  a n y  bi tu:~t ici~~ llpi;llt,or; in f i~c t ,  o l ' : ~; ~ r o l ~ , ~ r  
to \vhic11 :I s i ~ / l i ( . i ( ~ ~ i t  I~~'I'UIII~I'IIS~II~-\\~:I~I,I~ V:LII111.:111 1,c ~ : ~ ~ ~ ~ ~ l ~ ~ ~ ~ t ~ d .  

On r d i ~ r r ~ ~ ~ v ;  1 0  l,'i,v. I of' t l ~ v  ~ l tx \v i i~g- - -  
I\ l'C']!?(%l!TltS {.\I(! ~ ~ i l l i l ~ l ~ l l ~ ~ l l ~ - ~ ~ ~ l ~ l l ~ ~ ~ ! i ~ r ,t~(~t~, . is t i l~g.ill {ll<t l l r e ~ c l l t  

illht:lll~l~.(11' : I I I  1111ri,d1tc~ i inc i r i ix i  \ci.scI, \vitI~ \rIlic.Il ~ . ~ ~ ~ l l ~ l ~ ~ i .  

~ a t ( ~ h %  ti)\!: th(* I ~ X ~ I ; I I I ~ ~ - ~ ! ~ ~ I ~  :it t 1 1 ~  I; t110 C I I ~ ~ I I ~ ~ .  
r > t l t ~  is I ~ ! I I I I I ~ I . I ~ ~ ~L11e l i i l c  (', 11y\ S ~ I ~ I . ~ II ; O I I I ~ ( ~ I I S ~ I I ~ - \ ~ : I ~ I ~ I ~  t l l  i ] )e  

through U I I C  h i i l c ,  0 1 '  t 1 1 ~app:natlls, 1 ~ ~ ' : s  \ ~ - - . i ( ~ l11, : I I I I ~  to tllc 
furrllrl-shalictl hottc~ln 11 of t l ~ c  I:~ttc:r i b  ~ o ~ ~ r t c ~ ~ ~ ~ : i lc'titlr l i c ~I I ~ ~ , I : I .  
of a r c : l t i c ~ ~ lt t l lx ,  I ) :  tItro11g11 uI1ic11 ~ J I C  ~ ~ o ~ I ~ ~ c I I s ~ I I , ~ - \ T : L ~ I ~ ~ ~ .t111l 
cnndc~nsctl xtc:rn~, : L I I I ~  all l i i ~ ~ t i c l ~ \ s  of a ir  arc, carried ofF I'roni t l ~ e  
~ ~ I ~ I : I I X L I I W ,  11e1v;rftc.r.:IS tli~h~.i~il!crl 

i;nd 01' t h ~  toO I I ~  111l!t~ P i b  C I I I I I I I ~ V ~ ~ I ~  t:ink> Is', into \~ I l i r l l:L 
c o l ~ h t i ~ t ~ t  01' \\-:rtrr is c.i11111111.tc(l 11: : L I I ~tlic o p p  S ~ I Y X I I L  115:1 ~ ~ I I I I ~ .  

bite c t ~ d  of' tltc miil t t ~ k ~ e .  ib 11c11t wit l~i t t  tllt, I ~ I J T I I ~ ( ~ ~ I ~ ~ I I ~ - \ ~ ( ~ ~ ~ I ~ ~ ,  

:h ru [~ t Iy  c l ~ w ~ ~ \ v : i r d ,  it1 t11c dr:~wit~,z ,  i n:I> ~11ow11 m111 t t m ~ ~ i n : ~ t e s  
a I'OSC, / I !  f r ~ l l l  tll? ('C'tltl 'C Of \\.llil'll J ) l 'O , i~ . ( ' t h :I t ; l~lCl . i l l~ j .~ ~ O Z Z ~ P ,  

Thc loww end  of t11r tr~llct 1) : \ i w  proji5t.t~ i ~ r t o  :i t:111k, I I ,  f i l l d  
wit11 w:itcr. :mil in o ~ d i t r  to J I W IC I I ~this \y:itvr f't  0111 risirtg t l ~ r o ~ ~ g l ~  
the ~ I I ~ J C  \-c.*s(\l5 is p r o d u c ~ di n t c ~  tile i ~ o 1 1 ( 1 ( ~ 1 1 ~ i n ~  I\ 11c.n ;L \ ~ ~ , I ~ U I I I  

witltin tlic I t~ t t e r ,  it i i  nwcshar?. tliat thi, mid t1111c sl1111l1(1~ J Vof' 
g i ~ a t c r  lc~rrgtll than  t l ~ e  hc:igitt of's c ~ ~ l w ~ r t ~  wouldol' w:ltc1r ~r- l~iclr  
be forcell 111pw:rrrl t l~rouglr  thr: S:IIIII> 111thc l i rczsl~rc of' tile ntlnos- 
phcrt: ; in  other  11ortlr. t l ~ v  loligtl~ of  t l ~ et u l ~  csi ;c i~l  thirty- ~ t ~ r r s t  
Sour S~:ct. 

At t l ~ cIon-cr cn(l (if tlic tril!e I)  is :L r:il\ e-cltcst, j ,  wlli(:l~is fur-
nished wit11 foirr 11it1,gcd v:dvos. 6,,o ~ ~ c n i t ~ ~out\ \ .a~,dinto tlie tank ; 
and on o~rc. s idr  of tile ~ I I I I P ,  ahc,~-e this v:tiro-chrst, b u t  lrcncatli 
t h ~  i i ,  cov(~ret1by n sliding-w : ~ t d i n c  ill tilt. t : ~ ~ t k ,  ;In ~ P C I I ~ I I , ~ ,  

valve, I, w h i c l ~is olwlxtocl l!y Ilrcans of tltc riid 1'. 
r x
l l rcre  is also, c j l l  t l ~ etub I) ,  a eocli, m. for :L pur~m5~edescribed 

herc:~f'ter. 
The ope ratio^^ of tile n l i r i n r : ~ t ~ ~ s  ih nb Sollowh : 
l<cf'(irc : l ( l ~ ~ ~ i t t i r t g  Ill? I * I I I > ~  : L I I ! ~s t c : ~ ~ i ~ ,  7,) in iltc k~ipc (>, 1 ' 1 0 ~ ~ 1 ~ .  

thr cm,k , ,I  altll y;ll\-c I of' tlic t t l l ! ~  I )  olie~red, bte:1111 f'rot~i the 
e u l ~ : ~ r r i t - ~ ~ i ~ c13 l,r,ilr,; the11 I~Io\vri thrclrlgh the chanihcr .I : ~ n d  
t u l r  I).  for  tlrr linrposc of d r i ~ i n gollt the air .  

\L'IICII t11r :lit. J I ~ SIie(111 o n t i r ~ l y  C S ~ I I ~ I I C I I .  the cock I ) !  is I . I o * c ~ .  
and thc c ~ , ~ : k  ~ u t c y  t11c.n flo\\-irrg I ~ I Y O I I ~ ~ I  1. O ~ N . I I I Y ~ .  tilt' )lil!c ( ' .  

and p - > j n g  f'rotn rlti, 1.o.c. 11 into t l ~ e  I~o~II~~~I.~~,~-~.II;II~~III~~'.in :I 

n u n ~ h  ,jets, whilt: a btrr.:~~tiof'fi~rc, of wntcr is p r i ~ j c c t d  wid1 con- 
fiideral~lel'orc,c from thc n o ~ z l e  i directly into t l ~ e  tube J-), to ~ ~ l i i c h  
t h ~a i r  a n d  x ~ ; ~ t t r  a r c  guided ).iy thc fnnncl-shitp~tl end. of ihc  



'l'll(..;p jets of \v:11111. ill iini~ic,tli:aic~l;, I ~ I I I ~ ~ I ~ S I ~tl l i! itc3:lllr IYI~I- 
tnirrc:iI III 1111. ; I ) I~~;I~IIS.\:.III'II, :I \:I(.IIIIIII I ~ v i ~ i gli!l.111(\11,\ v : ~ t v ~  

S I ~ ~ I I I  1,111: t;11)1< 1 1  I ~ I ~ O I I < ~ I  1. :111d\\-ill l'or1~1~11 1111, T : I~L I~ - I !~ ! (~ I I~ I I~  
I),to t1111 1 1 1 i i t 1 t  U ~ ~ ! ~ I W ~ I I I I Y ~111) i111o t11(! IILI~C 11)- t111. li111. ,?-,I,. Fit. 

I ,  (11.. i r ~11i11,'r \y,~r~l\ ,  to :L l l ~ ~ i , g l ~ t  f ~ t !oU :LI!I~II~ i l ~ i ~ t y - t h r c c  I l l ( >  

V:LI\-I: ~II(>II ( ~ I o w l .  Il l ~ ( x i r ~ g  
A \ ~(:;I~II of' CX~I :LI IS~ s t ~ h ; ~ i ~ iI ~ ~ ~ l F  ( ' ~ t t i x r - t111:C ~ I I I ~ I ~ I I S ~ I I , < - I ~ ~ I ; I I I I ! I C P .  

i t  TYIII 1i1rc.c 1) II;ILI~\-(:I.l i i l *  :II.I.IIIILII/:L~I'I~ in t l ~ ( '~ I I I I~ Ii ~ i r  ~ l ~ a \ v ~ ~ w : ~ i . d ,  
tltc> (~o l~ l - \ y :~ tc :  IY~III~PII-:11111 t l l r~b~~,211 ,~I,IY, l ; ~ [ t ( j r  i1111111v1i:~tvly 

sitkg t h ~ ,  >CC:LII~, :LIII[ forci i i< 1\11, w\<Ic:. ~OYIIII~L~nit11 t11(> :lir. i i ~ t n  
~~IIIIIII~t111; ILI!IIT 1). I,I~(~ :i11(1 k,r~.(t1 1 1 '  III(;,~I-I-.:IIII~ 01' t111'~ ~ ~ I Y I I I I  

fro111 (111, !\o,,~.lv' i! l ~ v i t ~ g  t o  ~\ I I )~ I I I I< \ I \ ,~p ~ ~ l \ i , ~ i ( ~ ~ ~ t  I I I~X t\l(>\ \ : ~ t c r  
: L I I ~ ~10 I I I T Y I - I I ~  1 1 1 ~;iir l'ix1111:III~a i r  il l t l ~ t :  tt11!1\~ ~I$:I~IIr is i r tq  i l l l o  

t11c I~I\I~I:I\~~II,: (.II:III~~I(T. i t  ( . , ) I I * I K ! I I I ~ ~ ~ ~ ~  l i ; ~ - s i l l <  11ouI I \ Y : I ~ I ~  wit11 
t t1P \T tL lC~Y  to tIlC I c ) \ v ( ~ ~  illlll~. t I 1 r l ) l l ~ ~ I ll ~ l l d0 I ' t > l l l ~  :1111l ~~..~~;l~lill!!. tlll! 
\ :Ll \ 1% I>.. . .

1l1:~t\~IIPIIwaicl. II:I~I t  w i l l  IICu i ~ ~ l t ~ r ~ t ~ , ~ i ~ l .  LII(; OIIW ~I>.I,II III 
tho (III~C IN--1) to i l l i s  11c.iqhi ~II, I \VIIillw l i ~ l o.r,--.t,. i t  is  ~ l l a i r t t :~ i i r cd  

~ :IIII~~ Y I I I I ~ I : L I ~L L ~~  l  t  p i n t ,  11y t i le >111il)ly (IS ( * ~ ~ l ~ ~ l ~ ~ ~ ~ s i l ~ ~ - ~ v i ~ t ( ; r  
s~~:II!I, thc SII~IIIII> W I I ~ I ; ~  J I : IS>~ I I~  i l l t o  Ill(: t:111k 11 t l ~ r o ~ ~ , c l tt11e 
\-:I~\-I:S 6,wIlic11 w i l l  01~11 ITII~IIill(, \II,I,~>II~I; t l~,,  <Y)~IIII\IL of ' 

I I: L C  I I t 1 1c t  t  1 1  I : ~ I I I I I I ~ .  i t  i s 
: ~ l w v c  t11c lint ,~-,r. 

w i t l ~ o ~ r t  t l ~ : ~ t11, w i l l  111. c r i ~ i c l ~ t ,  ru~.t l l ( :r  d w ( . ~ i l ~ t , i ( ~ n ,  :I C O I I I ~ C I I ~ ( ~ ~ .  

co l~ht rncted :r11ii opv r :~ t i i i g  :I~IIIVI: tl~w:rilic:il. w i l l  poi--ocs tilo 
I I \ ~1 1 1 ~  :I>d V : ~ t l ~ ~ ~ g l ~ s  orditt:~i.y , ~ , , ~ - I ~ I ) I I I ~ ~ , I I A I ~ ! ~ ,  o r  I I I : I~ I I~: I~I I~I I~ 

$ O O ~(11. :i I)('tt(:r v~:1111111, x i  l c w  I~X~II ' I ISI~.:IIII~\ \ . i t l l o~~ i l  t11ct i ~ ~ i t l g  
CII,~~II(: fi~r;L 11ortio11 111'ils powor to t l r i v ~ t  :III :L~I.-~III~II~I. 

SIIIJ[!I> I I ~\ Y ~ > I I:I. I I \ I ~ I I \ ~~ I I~  I ; I I I I I~ , , I I *~ I I~-T~: I~( ;~I,;III IIPoI,t :~ir~ml, 
:(I:I I11!igl11I)IIL SOIIII:W~I;I~ ~II;IIIt1::tt U[ ~ ~ u ~ ~ ~ l ~ ~ l ~ < i ~ ~ g - ~ ~ l ~ : l ~ ~ ~ -

t c  till: :ILIII;L~:I~II> L L ~1 1 1 ~ .i t  w i l l  IK: ~ ~ ( v x s u r y  ~ O I I ~ ~ Y L I V ~  ~ I O \ \ - L J i n  
l s ' i c r .  2. 



'I'lro v:il\.cs 6.-at t11c lower  cird of tlic: t n l ~  I).  :m not c ~ s s c n t i d  
\\orkin: (IS t l ~ c  : i j )p : i r :~ t l~~ .t o  t11c l ~ c ~ f i > ~ ; t  t111,ir ol!i~x>t Ilcing to pre-

01' [ I l l ;  l~,si,:l~t I I ~  ill tlic Y I : \ I I ~t l ~ cS I I I I I I I ~ I I~ L I I I ~ ~ I I : I ~ ~ O I I ~  I,lw K : I ~ ( Y  
ill t11v i ~ i t ~ ~ n  of c:icl~ 1)11{1' ~ I I I K ~ ,  : I \ <I I ( ~ ~ \ Y I X ~ I It l ~ o:~11111iwi(>ri I)] '  b t (x lu  

:ill11 ith ( ~ I I T I , ~ I ~ I I ~ : I ~ ~ I ) I I .  
I I I ~  :L.; : i l ~ ) ~ l i dA \ I I I I I I I I ~ I I1 I I : I \ I>1Il:wi~il11~11 i ~ ~ v r ~ ~ t i o n  to a stm111-

PII,:~II<L only?  it will I I I ,  ( > \  i11c11t t11:tt i t  i x r i  ] ) I >  :~ (J~ ;~ I I~ : I , :~~ I ) IJS~) - ?In-
p10yl:vl ill c o ~ ~ ~ ~ i x t i o i ~  \ - : I ~ ~ I I I I ~ ~ - ~ I : L I I s ~\\ it11 ~ ~ ~ p r - l , t ; i l ~ : r s '  : ~ n d  for 
o t 1 1 1 ~  j i ~ r r l ~ i i ~ ~ c ~ .i ~ r ~ t l ; ~ l  

I cI:tini :IS I I I ~ill \ I . I I ~ ~ I I I I ,: I I I I ~11wiw to W I , I I V C  l ~ yI , ~ t t c r s1':1i1~11t-
i ~ i l ~ ~ > s  so  ::1~:111,~1~1 1. 011:11111wrI\. l i i l )~ ' I ) .  : i ~ ~ i l  J: ( I ,  t1i:~L :L 

i s  S ~ i r ( d  ~ I I Y I I ~ I ~ I I  dir13ctIy il l to s t r ~ w nof' w ~ t i > r  ~ I I ( -mi11C I I : I I I ~ I I I > ~ ~  
oI'i111>t i 1 1 ~  : I$( I o ~ I T ~ ~ I ( ~ I I .tI1(3I I I ~ I I ~ ~ I  I ) ,  s i ~ ~ ) ~ r : ~ r ~ t i : ~ I l y  

2. Ai I.OW, h ,  c~o~islruc.tc:tl u111 :~lllllicliL tv  t h c  ( :or idoirsc~~~~ xnh-
s tnut i :~l ly  :I.: w t  I'orli~. 

3. rJ~lii:v:ilvlY 1; :~lll l/, : l~r:ll l~(Y1 (>llil0s tl1C t11I1c 11,at,  t l l? I ~ \ ~ l T  
s n l ~ s t : ~ ~ r t i a l l y:LS s )~~c i f i c :~ l .  

4. v11:~11il~\r Cl  ill ~ I I I ~ ~ ~ I I : L -  ' I ' l ~ t b  A,  i t s  t u b e  1)- a1111 x l~p l~ ly - l ) i lw  
ti011\I it11 t11v I I I . ~ I I I I > ~  ,s%:IS ~ l ~ ~ , v r i l ) t ~ i l .  

w i t h  t111- t1111w 1%. (', a1111 I)? : ~ r r : ~ r ~ ~ y ~ l5. 'Yhc i ~ o ~ ~ ~ l ~ i ~ ~ : ~ t i o ~ i ,  :IS 

dcs~*r i Iwi l ,  Imi to i~ i ,of :I (~I~:u~i l ) ( : r ,  Il:~\-iirg :L S I I I I I I ~ ~ I - ~ I I : ~ I ) ( ~ I L rur 



No.5- ? 

Letters Potent No. 702,005,dated A/wil19,1810 ; reissue No. 
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Drum-iptioi~?f t h p  Arr~~u~lia~q?lzyl,~~q 1 ) i ~ w i n q .  
Figrrc 1 is a verticnl loncitudinal ccntral hcc-tion. ~ m l , o d ~ i n g  

ni)? ~ n r c n t i o n ,and D 

Figure 2 i ~ .a w~ctioilalplan ~ - i e wof the Iii~serp n r t i ~ l iof I21g. 1 
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lo\rc>ring-cock, i ; .  
Al~o \ -cthe 11or \\-ell \vntc%r-liui. . c ,  i n  tllc. scc~o1111:rry 13,cw~ltl~.rl>cr 

n pair of nrl,j~~.t:l.l~lc zliclci 7 7 tlw littcd. i o  thxt  t11c.y v:tn hc 
moved 11yIrnn~l  o \ c r  t21c ~ ~ ~ l ~ ) t ~ s i t c ~  siil(>-of' :in ill~.lilrc>tl pttrti t inn, 
s, 1~1iit:h hx \  t\\-o I , I I ~ I I ~ I I : , > ~9 9'. t11ro11gh it! t11:tt I Y I I I  l ~ ce i t l ~ e r  

in :IIY:I 11) I I I I I \ - ~11; t h ~d 0 , 4  or yari1~11 ~ I i d wa(-codi!~;l,v. 
'VIII;  1 i~l l i r r  11o1,tii)ll of' t l ~ o  N V Y I I I I ~ : I I . ~  I <1~)1111eitsr:- i, 1Ii\-iiir11 

l ~ : ~ ~ . ~ i t i o ~ i .t r a n ~ v c r w l y  11;; :L I : I I ~ \ - I ~1 1 ~ 1 r i ~ l 1 t  I l l l  \ V I I ~ I , I I  ( ~ x t r t ~ ~ l s  
doiv11\vxr11tr,\t.:~rd tlli, mid11113 ( $ 1 '  111c 1\:1r\iti1111 F ,  C S \ I I ~ : I ~ I I ~ I I Ct h ~  
dkIt,s 7 7>t11c : L I , I I ~  (1' i t 1  ~ I I C  IYII~I ; -~II : IS~1 )  \voi.Icirl~ it1 t~ r o ~ q y  
slot in t h c  mi11 j ~ : ~ r t i t i i ~ l l  1 0 .  

011t11c i,~bvk->l~:irt >i,(tl01' t111, , ~ : l r t i f ~ o i i  I0 I I I I P  ~won11:1r,vcon-
in n ct l r \ ( ,  I ~ ~ I \ Y : I ~ .  danwr 13 ~ S ~ I ~ I I I ~  W I  :ls to  :~li;)rtln t r  c l c i - a t l ~ ~ l  

I,", \ i l ~ i < , l i  scar\-cs a. :I S I I ~ I ~ N ) ~ If o ~ ~ t i ~ ~ ~ ~ : r t , i o t i .  fin, :LII  P ~ c \ . : I ~ c ~  
W a p c - p i p  or  flnc, 11. 

I lc t \vwn tlro piirts h" a111111 t hc rc  i-. l i lac~t1n i l  t ~ v e r h a h n c r d  
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No.6. 


Letfen Patent No. 705,457,dnted July 19, 7870. 

r 3I II(:  lirit p u t  o r  lily i r i rc l l t io~~ nlrdrc:l:~tc.s to tlio ~011sinr?ti011 
: i r r : ~ r ~ , ~ c ~ r i ~ ! ~ i t  (~oir(l(~irsvrsco111hin1~~1 of ~ , \ V I I  l ~ r i ~ ~ ~ : ~ r y  \\-it11 the 

(IS :L I I ~ : L I ~ ~ I ~ I ~  : L I ~ I ~rcxs[m~tirc:end> of tl118 ~ t i ~ : l ~ r ~ - i ~ y l i ~ ~ ~ I ~ : r  I : I ~ ~ ~ I I I ; .  
wit11 :L siriglc sc001lc1:~i.y 1~oii11~~11~c.v.in sii1.11 :L nriiir~r('r t11:ll the 

will I,(: n~orc.c~Jfi~i.tri:llIyc~slr:t11~*1s tcw~l  ill' tlris c ~ y l i i ~ r l e ~  :iiril ~. :~si ly 
illto two ~mrtionsi l l  pssi11g t1~r011,cl~ d i ~ i ~ l ~ v l  the two s:~iil W I I -  

I ~ C I I S C I ' S ,  t 11v  one 11o1.tii111 I I I I V : L I Y ~l ~ : ~ s s i r ~ x  io\v:lrd :L tcrti:lr)- toll-

dcnsc:rl to 11i. c~vi~ntr~:rlIy to f't.(~sIr w:~tc:r for siil?l~lyirrg t111: r~~lncc: . l  
stc::~n~-ge~ic~r;itor'iol' the: $:bill c,n,:illc.. :LIII[11111 ot1~1'r J I I I I . ~ ~ ( J I Iilcil g 

l ~ y:L j~ , t -~ l ) rx ) -  : I I I I ~c o i ~ l c 1 1 ~ 1  or IVIIII ~o:i,-\v:~ti;v, tlic w1i11c 1111iiI 
ovcvt)o:~v~l:dis1~11:~ve~d tllc: oI!ji:ct 111' tllis 11:1,rt oi' I I I ~ilr~ciriioii 

tllc:vcl~y:I t~io,.e ~ ~ b r f k c t  I)I:~II:, to I I ~ O I ~ I I ~ : ~  Y : L C I I I I I I I  I l l  l ' r i~~t t  tlie 
pistoil. :rritl :~lho to :~fToid :L sr~lIi~.ic~rlt sn11l1lg of Trcslr \\;~tc,r for n 

l'ormwirro cnginc without n s1~:ci:~l tlihtill:itory : ~ l ~ l ~ n r : ~ t u stlrc 
pr1q)ose. 

r xlilt scco~lil part  of my inveirtion rc1:~ic.i to t h e  corrstrui:tioi~ of 
SIY)IIItllc s(:c80nclary condcnsvr :\nil tllc 11i~"l ll~:~ili~r,g it to L I I C  

:llrd to tlrc C O I I I ~ ~ C ~ ~ O I I  :Ltertiary cc~l~clc~irc~r, tilrwewitli ( ~ f  for~.e-
2!J 
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Lettevs Patenf No. 715,208,dafed May 23, 7871. 
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1. H O U P T .  
I m p r o v e m e n t  i n  J e t - C o n d e n s e r s  f o r  S t e a m - E n g ~ n e s ,  
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No. 12-


Spec$cation fovming pad o f  Letfevs P a t ~ n f  No. 137,357, 
dafed Septeinbev 17, 1872. 

~ I ~ ~ V I ~ I I ~ C I I ~ S  1i1r S ~ ~ ~ : I I I I - ~ ; I I ; ~ I I < ~ Y ~  i l l  . J ( ~ ~ - ( ' o I I ( I ~ ; I I S I ~ < ~  i,S n - l l i~~h~ I I C  
f'ollo\\~ir~,gis :I h1ic~c.iliixtirrn : 

My wi11~ I I I ~ I ~ I J V I ~ I I I ( ~ I I ~ S  , j (! t-( ; i~~~(lt :~rh~r~rcl:it,r to t11i. s ~ ~ I l ' - ~ ~ l ~ ~ : ~ l ~ i r ~ g  
.ll)ril I!). ISTO.  \\.t~rcL,:i.:~rrt(.clfor whi1.11 Lt.t,tc>l.s I';~tc:rlt, 1 l : ~ ~ ~ ~ : l  to IIIP, 

and r(:isbu~d ?IIirj. :<I ,  : I I I ( ~  :1!1!1!).11111111,(~r(vl TIIC firht 11;rrt of' my 
r01:rtcs to tli? O ~ I W : I ~ ~ O I I  tlrv h~ l to in  V : L ~ I - ~  CWII-inttt~rtio~r I I ~  (11' t 1 1 ~  

11)- :L l ,o~it i \- i-  to :11111n t l r ~  clerrs(~rI V I I ~ ! I Y I I ~it ( : l i )~ ,b  11roLii1r1 Y : I ~ ~ I I U I I I  

; L I I I I  I I I I C I I ~frccl> 0 1 1  tho c ; r l t~~: i~rr~~ to 11c ~1ro~1111xd~ 01' t11c I I V S ~1~11fk' 
of ste:arlr fi.ol11 tllc: cylirrtlcr; t l r ( 1  ol!jcc:t of' tlrih ~ ~ i i r t  of' 111y in \~: l l -  
tion Jwi~lg to (w~iii: t l ~ c  (101~111c 01'S~~r r~ t ionstll(1 b:~iil I Y I I I ~ C I I ~ O ~ -

Cr~rrc:tions-to I I ~i . c . .  its clc:rrir~g uot~tl~~nsilrg elhv:tctl IIIOX'  11~r -
f i ~ t l y .  Anothc:r 1l:lrt of' my i~r \ - r~r t ion  wlatc~sto :I pring-\ . :~lvc 
in a c:i\>c C O I I ~ ~ ~ I I ~ I I ~ C ~ L ~ ~ I I ~  ( ' I I I ~  ill' tllc c:olrtl~~rrwr~ wit11 the u l ~ l ~ c r  in 
eo~rrllination wit11 ;L ;.li~iirrg sto11: ill hn(.lr :L nlarirlctr tlr:it tlle s:~iil 
valve will I I C  l~cltl fir.1111y 1.1oscd w11ilc t11c first p11l1' of' ~ ~ ~ Y X I I Ifi.01n 
tire c:ylindcr of' the! clrginc: 11:~xc~s :~rrtl will throrr~lr tlrc cor11~i~11sc1~. 
tl~ori 11c lcft tie(? to open f'rwln any csccas ol' ~ ~ I : ~ S I I ~ I ~re-or t l ~ ~  
rnainiirg csllarrht stc:rlrr i n  t h i ~  (.olrtlcnscl. :~llovc tl1:rt ill' tllc nt~rio- 
sphere: tho oltjcct of this part of my invention 11ci l1~ to rnt:~irr no 
niorc steam for c~or~tlcnsntion in the conilcnscr thmr will 11rctvcnt 
the or~tr:tnrc: of :~trr10s~p11~ric A11ot1lc.r p1~1.t of nry invc~ntion air. 
rc1:ites to :L water-t:mk :in11 plrlngcr in co~rl~nnnicxtin~r \\.it11 iw.11 
0 t h ~th1.01ig11 sliit:aI)I~ opilnirlgs, nnil a I C V C ~:rntl an el:~stic stop, 
in coml,ilrnti~~n wit11 the I~ottoirr vaI\ i: of thra colrtlcnhcr. in sui:l~ a 
manner that thc (::m cnuc>s the lever to vlose the bottom valvc~ 

=jr of thc condenser I?? n poiitivc motion, and thus leaves it to he 
aftcrwnril freely o~~cire , l  hy the first puff of exhaust stcam t h r  

js 






2 Sheets--Sh:el L
1. H O U P T .  

I m p r o v e m e n t  i n  J e t - C o n d e n s e r s  for S t e a m - E n g i n e s .  
N O .  131,351. P a t e n t e d  Ssp. 1 7 ,  1872. 







also. Tlrc jet-w;itc.r ilcfl~:c:tirr~-~~I:~tr 1is purrclrc~l with nluucxrons 
tri:in:111:1r lii~lcq.III :LIII%11)- cuttirrg tIrro~~,clr two hitlcs m i l  h n t 1 i 1 1 ~  
thc: tllils t l i r i t l t~l  rrrot:ll in :LII i11w:lr11 t l i r t~ t ion .  so :LY to :~fI'urd 

the. ~!rr t , \~:~rds t o l ~ w ~ l ~ c r c ~ l i ! ;  irrll,irrgirr~ \-i:itt.r will \!I, t lrllv~~tcti 
t l~ror~gl r  ~.III . \ . IYItl~c. ~ i ~ i t l  111:1tt'.I L I I I ~~ I I I ~ I Itlrcs s : ~ i d  pl:~tc' S ( Y . I I I V I ~  

l ~ ~ n ~ ~ : u ~ i ~ ~ ~ t l y  sitlc of ih(> c:elrr- I!!; orit, 01' it.: w l g ~ v  to t h ~ :  i~~rrrxr 
A ,1 1 t ~ i r ~ i ~: I I I I ~  li11:11Iyt . r i n  otl i 11 an il l!  0111 t11 fi!r111. 11xvi11q :III 

s l , :~c~,11t~twt~i~r1 to I):ISS l '~w>ly ~ I I I ; ~ I ~ : I S ~ I I <  for 1111%j~*i- \v;~tt , r  tl1ri!11~11 
t l r ~  r1rlrrrt:rolls l~ t~r i i ) r : r t io~~s  :IS it is el~.i\,r,ir 11)- t h t ~  Ihr i~ l  ol' t l ~ c  ,jc:t 

c:~rtctrb tl~roir,<ll t l r ~  1~01it1e~11wr o \ t l r  tlro iirr~e'r (\vl~ic.l~ t:~t~gtwti:rll?j 
sitltl {IS t l ~ , .  *:lid i l~l lc<.tr~r ,  eliit.ril!ut~~tl:rncl t l ~ t ~ : ;  irr tlw nltrst I:r\or- 

l i ~ r  I . : I I I~~II , :  ~ ~ ~ ) I I I ~ I ~ I I ~ : I ~ ~ ~ I II I I : I I I I I ( 'Y  :L s1it1111~11 I)[ tI1t1 ht(':~.~ri :1111ts 111111 

tl~cs prodnc,tiorr ol' tl~t: V : I ~ . I I I I ~ I I  TIrt? i~i.itat,ti~~,c-[!il~(: r ~ ~ i ~ i ~ i r c v l .  > I  
\\.it11i l l ( !  \ ~ : i l v ~ : - c l ~ i ~ ~ r ~ l ~ t ~ rnrr~l ith v:~l\-o N ~ ~ ~ I I I I I I I I I I ~ I : : L ~ I ~  n' i~rrtl tlrc 

\vntc'r-s11]1l'l;i11,q j!i[!ix 0, \ \ 1 1 i e . l 1  l:lttt!r i s  i ~ ~ i ~ ' ~ r d < dto ~~olllllllllli~':rt(: 
s i ~ f ~ i t ; i ~ ~ ~ ~ t l ~ - t ; l ~ ~ ~ : ~ l ~ ! t ltci f 'or(~: tl1ci \ V : L ~ I ~ ~  v i t h  : L I I ~  r ~ ~ s c r \ o i ~ ~  it1 :L 

ji't irlt,o tlro i . o ~ ~ t l i ~ r ~ s c r  till:rnpit l ly-~ni~\- ir~g : ~ t~ I I VIrronllxrlt~ ~ l ~ c ~ r r  
mid Y:II \I- N is mist ,~l  Sol, t11c pur~!osiS, 0'. I I I ; ~ I I <: I I I  : ~ i r ~ - e ~ l ~ : r ~ ~ i l ~ ~ ~ r ,  
ill c o ~ ~ ~ ~ r ~ r ~ r ~ i t . : ~ t i o ~ ~  i l l\vi t l~ t l ~ i ~  l!ilw 0 :it :L ..lrort tliht;~nc~c~ :LI~-~:LIICI: 
of  tlre r:dvi, X, \vIricl~ stsrv(~s :I cwql~i t !~~to rc~cc:i\r tlri~ w u > t i ~ ~ g  
Sirrcc of' tlrc t . r ~ r r t ~ ~ t  111)o11 t ! ~ o  ~utl(11~n c o ~ ~ w i r ~ c r r t  I-losirrgol' tlrc: 
corrie:~l \.:~l-ic ?u', : n ~ d  also \)y rr:~(:titnl t . 1  gi\-I: i t r~*r~xh~:O i'e~rcr to 
tllc c.~lrrctnt l!roclr~t~t~tl tlrc: ~ ~ c l x t  ol' tl~c: miel v:llvc. 1))- opc>~iir~g 
For the. 1,nqrtr:;t: oS  prc:\.t~rrtirrg tlrix Y:LIIO-CII:LIIII~I~I~ 11' :111t1 t , l ~ : ~ t  
11:wt 01' tl~c' 11ipe A 1 \\.hic.Ii is ill irrrrrrcvli:rtc ~ . ' ~ ~ ~ l n l ~ ~ l ~ i ~ . : l t i e ! r ~t l 1 1 ~ 1 ~ -

\v:~rn~t,tl11y tlrv s tc :~~i l  tlic\\-it11 SIUIII l~cwri~rirrg : IS  it 1)aises i r i t ~ ~  
A.  a ~ I I I : L ~ I  O", fittcd wit11 :i ~ i ~ i t : ~ h I i >( . o n ~ l c ~ ~ s r r  p i r~~s .  r r g ~ ~ I : ~ t i i ~ g -

cock, is to IN: :i~!juhtcd to :LIIo\v :L s111:~ll jpoltic~n of tlri: \wtcr  irr 
t,lrc said pipe ?"I :me1 ~alvo-1:lrainl!c1.r 11' to flow stc:ulily out ,  nml 
thuh proviilc h r  :I. e:o~~st:int : I~:I :CSS~O~I o r  the (101il \ r :~ tc r  to t l ~ c  

I 'p i  1 I v : ~ l v c : - c I ~ : ~ r ~ ~ l i rl'lic val-ic: S is ol!crnlid i l i l~~lt>-
dintely nntl : ~ , l t c r ~ i : ~ t r ~ l y  \vhi(*h11y the I I ' I I : ~  4 m i l  s1)ring ?:;), 
conni~i:tcd to tlrr nmirr ~ l r i v i ~ ~ , ~ - w l l ~ . o l  Q 11y the: i r~lcrrcnin,c :ill- 
jnstnlrlc rod 6, Icvcr 9,roll S,crnnli-w1rcc:l 9. :lnd gcar-\vl~cvl I c r .  
Tllc s l idi~rg Ix'lt F'ix op~:r:~tetl irnr11cdi:ltcly1))- t l ~ cIcvcr. I I ,  wlrir.ll 
is corrnectcd to tlw mill 1n:lin drivi~rs-ivhoc:l (2 11y iht? iu tc rvc~rr i~~g 
n i l j~~s ta l~ l i :rod 12, Ic\-rr 13, rod 14, Icvcr 15, rod 16, i~ank-\ i .hri , l  
L, anti gr:tr-wheel 10. The valrc 15 of' the. co~rtlcnsc~r is 0 1 , -
crated mainly 1)y the lever I), in connection with the plunger 6 
in tho vatcr-t:~rrk G and t l ~ c  i:l:~stic t!e:~ring 11'. thc $:tit1 le\-c,r 1) 
h e i n  put  in pcriotlical motion through the itrul rl'. roil 17, s \ r i ~ r , ~ -
bar 18, mtl rani C on tlic sh:~ft  of the gwr-whcel 10. The sa inc-  
bar 18 is nrticulatctl to the lowcr corner of a triangular p i c ~ c .  I!). 
thc corner V o f  whicli ih pivoted to :I st:itio:l:~ry part of t h r  fr:ir~re 
of thc machinr, whilp the corner W is snspcnclcd fi-oln a s p r i n , ~ .  
S. the t,rnsion of which lnttcr iq a?juateil hy mc;ins of w ;icri3a-
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: I Y  c1ow11 t11r11u~h dcr~hcr( J  (7. : I I I ~stexm w11i1.11 IN:IJ~ su1.11 ~ I : I S S  
the pil~c (iwill I,(: lriost certainly c:oi~dcnsecl i l l  tlrc slliixl coils 
\\.iil~iri tho c~~ltl-\\-:rtc~r C.:LSC .IY,and II:LSS olrt :LS l i w h  \r :~ter into 
tllc: hot \vc~ll (i,fro^^^ wllic.11 tlic: I,e!ilc~vs of tlrc. c~g i r l c  m.c to l ~ e  
~~ lp l~ l i c~ t l  of tho I:~ttc>r; t lrui~lg tlrc: opc%~lio~i :rnd tll:~t thv grext 
rciluc.tion irr t,l~c sizc :uld i l l  ill(:T I ~ I I ~ ~ I ( ~ ~  of tile sc~~on(1- 0 r  th(: [ ~ i l ~ e s  

(llcrmittcvl 11y t l ~ o  irrtc~r\c~r~tiorr ary contler~st~r oS coolcr nntl cr-
14 A IX:~W(Y-IIthe: s:~i(l co~~ci(~nbor p1111,~r a1111 the s t c :~~~ i -cy l i~~dc r  

oC t l ~ cc.rrgirlc) will prol~ortic~n;~tc:ly rc~lncc thc c.wt U S  the: o r i ~ i n : ~ I  
co~~struc:tion l'or in:~rirre stcwrr-i111g11rc.s of t11csr~~~i';~e~c~-c~or~clt~~lsc~~~s ; 

size i~11c1 I I I O ~ CS ~ I I I ~ I ~ Can11 also tllat th t  1~:t111c:t:il t.onstruc:tio11of  
the, t c r t i : q  co11t11~11wrF I.' will r(:rltlcr i t  11,s.: c~)stly arid no re 

tll:r,rr tllc tc~rti:rr>- t l ~ ~ s c ~ i l ~ c t i11111xl~lu c.ondc~nsc~r in lny wid liettcrs 
I':~tc:nt, n11d sI1ow11 I I ~I"ig. 3 of tllc tlrawiirg tllclxir~. 

1 i:I:~im as I I I ~irlvc-~~tio~r-
I .  'fhc surlirc:c:-c.oolt~r A '2, with its t . i r c ~ ~ l : ~ t i ~ ~ , < - ~ ~ r u n l ~l':, s:rkty--

v:~lrcd', :md ll i l~<> u r ~ r p d ,I % ,  t11e wid 11arts 1,1411g cw~~~trr~ct(:ci ,  
nntl conr1,irrcd to o11or:tto i ~ l J ~ s t : ~ ~ r t i : ~ l l ~  :IS nntl for tllc purpose 
11c~rc~ir1l~cfi)rcscxt Ibrtll a i d  dcwril~tvl. 

2. Tlln terti:~ry corrclen,wr 1" Is', wit11 tllv pil1cs6. 7 ;  a n d y ' ,  in 
c o ~ ~ r l ~ i ~ r : ~ t i o ~ l  ~~~rS:~~;c-(~orrcI~~r~s(:rwith tlic scx~~1~11:~ry C t.', or its 

rlival(!nt r ;nrS~c.~-co~~tler~scr,  tllr~ s:kid corrtlollsc~rs hcsilrg coirstrnc- 









rod! 0, thcs said earn 11 hcxinp in t:ont:~c.t wit11 the nIipc:r siilc of' :L 

Ic\-cs, l', wlrich is Irc:l~t ill corrt;~ct with t h i ~  inid c:inl XI 1)y nrwns  
01' :L w1:~11spir:d s p r i ~ ~ g ,  p / ,  1)rwsi11g c o n t i n d l y  iipw:~rd : L , S L ~ I I ~ ~  
i d  I 1'. A\stire c;nn is ~ i J ~ r : ~ t ( v lit 1wrio1lic::illy presscis tho 

I I I11:vcr I '  d o w ~ r ~ : ~ r d  ~ the stv111 (1' of the \-:~lvc I), : I I I I ~  tI111s 
holtls tlic: rnl\-c f irn~iy c>losc:tl I I ~ K ~ I  .\tlrcl c ~ o r r t l i ~ n s i n ~ - c I ~ : r ~ ~ r I ~ c r  
\v111~11t h ~ :  Ii~ttvr r ( :~~ui r t+  to I N :  (:lowdl :11111 :~I'tc:r\wr(l r i s i n , ~  nllows 

11y nrry cXxc:cnss tlic mitl v:llve ti, l ~ e  opc~nc~l 01' lircssurc: of' stci~111 
~vl~ic l r:~l)orct h t  ol' the :~t~~rosl)hc~rc:, 11l:ly I I V  i l l  t110 (:ondc~~~sing- 

A ,  tho h:liil (w::~l)ing S~(::LIII c l~ :~u~l~c: r  l)iihsin,y to t l ~ c  S I I ~ I I ~ C L ' -  
chil~~rioyrot shown) t11roiir.h t l ~ r  c~sc:: l~~c~-oh:r~~~~)cr: I I I~I11ilw ( 2 .  

l':x111:~ii1i11g theth(: ol~er:ttion of I I I Y  ilrv(~ntion.I will SUI )~ I I IS~ :  
topistorr of :L 1-crtiwl s ton~~~-cyl i~r t lc r  I x  11i;:~t.t11c ti111 of tl~c: 

( :y l i~dcr ,ant1 t1i:rt the: higl~-prc~ssriri~ stc,:l111 11:rs 1 ~ ~ ~ 1 1c~s11:~ust tlis-
cl~;Lr,:ed S ro~ r~  1 %:LIII[Irrrc:ltl~ tllv llistor~ thro11,gh the: 011tlct-v:1l\-c~ 
I )  (IS tlrc: cot~ilcr~sir~g-ch:~~~~l,crA, togc t l lc~\vith the \\-atcr 01' (.on-
dc~ls:rtion nntl :LCCI I I I IL I~ :L~( :~~air t l i ~ r c in ,  ns \\.ill 11crein:Jicr hc: 

'l'111. ,jet-\-;ll\o ( ' 11:~s :lscs~~I:~irrc~tl .  c~oIil-\\-ntc~r jnst  1)cc:rr o l~c~ rcd ,  
rc:1rvwntctl in I.'ig. 1 ,  :1n11 tIrro\vs :L I X I ~ I ~ ~ I I Sjot of ('old w;rt(\r into 

I\, :lnd thlw 1)ro11111.('s II(:s~I.cIItllc: c:or~tlcr~sir~~-c:l~:~~~~li(~r t h ~  V:L(:IIIIIII 
t11v ~ ~ i s t o n  ( I I O ~l)c:nc~~t\~ of' S ~ I ~ : I I I I - ~ ~ ~ ~ ~ I I I ~ ~ ~ ~s l ~ ~ ~ w i ~ ) - v l ~ i r l ~  

co~linlu~~icntt:s ,\ t l ~~ .o r l g l~with t l x  c o ~ r i l o r ~ s i r ~ g - c h ~ ~ ~ ~ l ~ t : ~ '  tlic: l ~ i p c  
1 



(1'-while thv mid ])iston is t ~ n v r ~ l i r y  on its \v:~y ilownw;~rc\ ; lint 
ljcfore tho 11iston re : rd~t~s  tlrc: liottoli~ of tlrc cylilitli~r tlic c.ol11- 
w:itc>r jet-r:ilrc C is i:lost:il. ; L I I I ~  tlics to11 v;ilv(: I )  is Iic~ltl tlo\vn 
firmly 11y tllc llrcwort: o l  the: c:i111n l  on tlio le\-c~r 1' ; a~rtl  the 
lmttoilr d r e  I < ,  Ixirig n<iw rclicvcd frolu tlic prwsiiri: of' thc ~ Y I I I I  

K ,  is f r i ~to tlrol~ ol)t:ri :IS soon a. the v:icuiurl is tlcstroycti in  the: 
c o n d t ~ r ~ ~ i ~ ~ , ~ - e l i i ~ ~ l l h  pilff' of tho ~A I I t l ~ c  firht lmrt of' tho r ~ r ~ x t  
exh:wst h t~i i i l~  fr011r the u1)per end of' the cylinilcr tli~~o~r,gli r u s l l i ~ ~ g  
the said pille n' into t l ~ c  c~onilcrisir1g-e1~:11n~l~t~rA: :uid drivil~g the 
w:itor i ~ f  col~clrnsation mid : L C C I I ~ I I I ~ : L ~ ~ I ~~ O W I I  tlrror~glr the air 
d v e  1%into the hot well 1: l~eiovi, a l ~ d ,  i~unrcdi;~tc:ly at'tcr tht: 
w:~ter : L I I ~  air 11:ivi~ t lrw 11t:t!11 11iscIr:~rpd fro111 thi: condc~is i~~g-  
ch:~rul)crA, tht: snit1 v:~l\-c I<i.s :r,c:ii~i closctl, :LS Ix-rOrc, n i ~ d  the 
top wlvc: I), 11eir1g inl~r~i:~li;~tc:I~- of the reliev~iI koni tilt: p r c ~ ~ u r c  
C:LIII 11: is Srcc to i ~ c  r:~isccl I J ~ally tXxccss of its pressuro nl]o~-c 
tlr:rt of' the :~tnlosplri:rc. :mil thus :~llow thv x ~ i d  ste:mi to t s q c  
into tl~tl c l ian~l~erand pi11o ($, :inti tlloncil into thc f ' imx~cc-chi~~~nor ,  
wllich lattor prerc~~rts any cold air I'roir~ s t r i k i q  ) 3 : ~ ~ 1 <into tile 
clmn~her01. pilx Q. 

I t  m-ill bo socn that the i1cvic:cs horc~inlit~f'orc dcsi:ril~c(l and 
in thc r l r :~ \ r i~~gs h o ~ r x ~  Sor ol~olxtin,g tlic scvcri~l valves 13 C 1)  arc 

I ~ I I I C I I  I U ~ I I Xsi111p11, of' t~onst~~uction mt l  i~ i cx~~ms iv t !  aud :ll~l)lica- 
tion than thtl resl~ci~ti\.i~tic\.ic:cs f i ~ r  tht: si~irle p11rptisw sct filrth 
in in? s:iitl 1,ettc:rs I'atrnt S o .  131,351. tli:~t tlrog will Ile 

: l id : ~ i . e u r : ~ t ~  ~ C C O I I I ~ ~ ~ S ~ I ~ I ~ ~more t~lti~cti\-c for tlreir r e sp t ivc :  
p~wpvsw, :~nd  less lial~lc to dor:r~~geiuc:lrt in usc. 

1 cl:~im as 11iy irrvc:ntior~- 
I .  'Ylii~ C:LIII G ,  m i l  l c ~ t > r  K ,  svinging : L ~ I I ~  IT. in coi11hin:ition 

wit11 t l ~ o  v:r.lvc: 1%: tlrc s:iitl 1~:trts l)ciri,? e o ~ i ~ t r ~ i i ~ t ~ d  ~ i n d  ar r :~r~gcd 
to opiLratc t~o,:cthcr ssr~hst:~nti:illy :mil t i~ r  the 1,urlltrsc hereiri- as 
1)cSorc set fbrtir arid dcscri1)ctl. 

2. 'I'ho :~i!just:~J11i1 011 thewrist-11in clisk-l~latc 1 :in11 f i ~ c ~ - ~ ~ l : ~ t i ~ , ~  
s11:rft I?, tho atl ju~tnl~li :  I\, :mtl thc~ rock-sh:rfi I"co~illct.til~,c-rocl 
and ;rims 1, antl I,', i n  cornl~inatiorr with tlic \vatt:v-jct V;LI\C ( I .  

tlic s:~itt parts 11cin,g uorrhtr~ictcd :inil :tiwngc~tl tv irl~oratc togt~tlli~r 
sr~l~stariti:rlly set fhrth antl ns :in11 for tlrc IJurllow heroinl~t~ibre 
d(~seiiljcd. 

3. 'l'11(: c:rank,P' on tlrc sli:iSt I.', tlle :ic?just;il~lc con~~cotirig-~.od 
1.~ : I I I I0 :ind rovl~-sl~:iI't >I, lcvt,r 1': :me1 qlririg I) '> in ( : O I I I ~ I ~ I ~ : I -  

tion ~vitll tho v:llvc I), tht: said 11;irts I~cing ci~ristructcd :rlicl 
: \~,r;r~~gtvlto ol~oratv togtstl~cr snlirrai~tinlly :is and for tlic ~~ui.pi)se: 
lrc~winl~cforc~scst filrtli :~nd  tlcsuril)ctl. 

cJOIIX 1 l O L ~ l " ~ .  
Witntwscs : 

I31,:s.l.> ~ I ~ ~ ~ I s I ~ s .  

JYM. 11. ~ 1 0 l i l ~ i l ~ .  







No. 15-


Specijicafion fovmi~g p o ~ fof L e f t e ~ s  Potenf NO. 144,203, 
dated Novembev 4,  1873 : applicatio~jiled Augusf 2, 7873. 

To ( I / /  ?r /~omi t  ?nu!/ mm:e~x: 
I3tl it ~ I I O I T - I Ithat  1, .Toll\- I lo~- t , . r .  in thc, ( ' o ~ u r t y  of S p r i ~ r g t o v ~ ~ ,  

of' I',tlt.k. ant1 State of 1'1:nnsylr:~ni;~~ 1111.-11;1rc inrented c c r t : ~ i ~ t  
g,ro\vo~ue~~ts fix Xar ine  S tcan- l<~~#inve .  ill CIIII,~I:IIS~II~-;\~~~I:~~~~~IIS 
of wl~iclr tllc: filllo\\-ing is :I s1~:cific:~tion: 

'1'111.first p r t  of' iny ill\-cr~tion rt:l:~tcs to thc~ co~~ll~irrat ion of :I 
roi'ri:cl.ator wit11 :In orclininy jet-conclclwot. ill such :I tnanncl. 
tlr:~t whil(b colt1 s c a - w ~ t c r  is urctl in co~rtlt:nsing ihc c s l ~ : ~ n s t  xtcLmn 

t l ~ csaid sen-water is prel-cntc~tl f'rr~i~r t l ~ w c -of' the  c n g i ~ ~ e  I I I ~ I I , < ~ ~ I I ~  
witlr; :mtl :111 t l ~ c  \I-:~tcr witlrin the c o n d c n s ~ r  is ( l i~e l l :~~ .gc( l  ~ I I C W -
fio111. e~rt ir i>ly fresh or frcc f 'rou~ any  saline in;~ttcr ,  fhr using 
(11-cr : ~ n d  oror ngnin in  tl~t: s te ;~~i~-gcnc~ra tor ,  a11d in the drt-
slwirrklcr of thc s:iitl I . O I I ~ ( : I I R C ~ .  

A r ~ ~ t l ~ c ~ r1 ~ r t  to the conil) i~~ation,  o r  I I I Y  i n v ~ n t i o n  r(~I:~i(ls \\-it11 
the .:lid c.olnl)inctl jct-contlc~~ser : I I I ~refrigcrt~tor, of' :I tlivicli11~- 
~ i i l \ cch:ini\~er, ;~ird :L p l~lrnl i tg of sorli~cc: coni la~~sor r  haying heif- 
dosing ~ I I o ~ ~ - ~ : L I ~ - c s ~  \vitli nn :~i~.-punip: ~ n d  J,t:ir~g C O I I ~ I I Y ~ ~ I : ~ ~  in 

t h i ~ t ,:IS soon :LS the pnft' 01' I ~ i g I ~ - j ~ r ~ s s u r e  s n c l ~ZL n1;111nc~ C X ~ I : I U S ~  

H ~ C : L I I ~1i:is p s s d  throng11 tho t l i v i t l i ~ ~ ~ - t : l l ; ~ i ~ ~ l i ~ : rt o w : d  t l ~ u  snr- 
f f ~ c ocondc~lsers, 1)g raising the self-closing m l r c  in said ch:~n~licsr 
ml inlct-v:~lvc, l ~ e t ~ v o c n  nnd condenser, olicrntctl 1)yt11c c:l~mnl~or 
thc ctngi~lo, suddenly opcns to t l ~ o  rclnn:~nt  of' stc:1111, \ \ - l~ ic l~ ,  ex-
pn~ltling, oniors thv wioutu~l I)rodr~cetl and  supportctl 1 , ~t111. con- 
s t a t i t l y - r n n n i ~ ~ g j c t - s ~ ~ r : ~ yin the c:o~idcnscr, and thus tht: rvquirv,i 
r :~cuuni  IieSorc tlic p i s t ~ ~ nof t l ~ c  stc~:~u1-(:ylincIcr is  ~iroducc.<l. 
r 7l h c  larger orti ti on of the puff of exhi~ns t  hi,cli S ~ C : I I I I  11:&\-ing 
prc\-iouslj- p:~ssed t h r o u g l ~  the now closed check-ralrc: i ~ l t o  tlli. 
snr f :w conticnsers is ul t in~:~tely contlcnsed t l~c~ .c in  I)? coltl sc:~- 
\I-ntc,r, without ruin,gling therewith, : ~ n d  the s ~ l c o c c ~ t l i ~ ~ ~  01p& 
Iligli steam, nicled 1)y tlre exhausting action of' arl : L ~ ~ - ~ I I I I ~ ~ ,  t1riT-e 
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(: (SOP pi,:. 4). : L I I I ~ .  t l l r 1 ~ ~ 1 1  i', with t11c c h a ~ ~ ~ l ~ ~ s l .  ;I, ~ I I I T ~ - Y : L ~ ~ I ~ .  
,~C;LIII-<~!XIY' ;~rrri ~:oolc\r l i :  \vlric.lr, through ill llrc .te:~lrr I - X ~ I : I I I I ~ ( ~ ~  

with t,111. I I I I ~ I ~ ~  S~V:LII I -S~I :LIWl,jp~I;'. I ~ O I I I I I I I I ~ I ~ I ~ : L ~ ~ ~ S  :in11 I o \ \ - I ~ ~ ~  in 
~ I I C  1,1111s. r ~ ~ s l ~ ~ t i \ - e l y ~  ~on111~11scr :Lof' t111; S I I ~ ~ I Y  lJ3 t l ~ r o n g l ~  
pl~~r:~li ty . : ~ I x I I I - ~ I ~ ~ I ( ~ , ,(IS s ~ ~ i r : ~ l l y - ~ ; t ~ i l ~ ~ ~ l  l'! //I3 : L I I ~  7/", w l r i ~ ~ h  

\vitIr :~rrothcr brrrht:~ IYII I I~VIISCI . ,  Iwing~ ~ I I ~ I I I I I I I ~ ~ ~ : I ~ ( :  ) I ,  w l ~ i ~ h .  
I :L s l ~ i r : ~ l l ~ - -  tlrc Ii11a1 I Y ) I I I I I ~ I I W ~ ~n :mc  ,. WYI:-:ill." It ~ ;o r~ t :~ in s  

coil('~lc ~ ( : : I I I I - ~ I I ~ ) ( ~ ,  t\vo 111111 S,I;II.W C O I I I I I I ~ I I I ~ I ~ : L ~ CI. I ) I ~ ~ \ ~ c v I I  \ \ - l ~ i ~ . l ~  
~ l i l , ~ 'I , ( .aitlr I ~ I I I I I )I [  ~ ~ I I . I I I I , ~ ~ I  ($(,IS pi.. .l.1 S i.: ;L coltl-\r;Lt?r 

i u l ! l ~ l y - l ~ i l ~ ~ ~ .is i~~tc~riIi:il tliror~,cl~\vl~ic:l~ to ~~o~rrwrr~ric~atc.  onc side 
tlrv \C:L, :LIIIIt.111~~~1,:lr it 'of tl111 .:Iril~. ~ v i t l ~  l!ri~n~.!~-pipc!s IL" it'" 

,14, ~v i th  t11v I.IIIIII,~II~~II~-\~:III~I~ r ~ q ~ ~ ~ ( ~ t i \ - i : l , v .t r ~ l ~ w;111tlS ~ : L C I ~ S .  of' 
c ~ o n ~ l i ~ r r ~ i ~ r sI, .\I. :uld circr~l:~tio~r c01d!tlri, > I I I . ~ . I ~  I I< of s : ~ i ~ l  

I I \ ! \ Y ; L I Y ~t11r011,:lr tI:v mi11 I ~ I J I I I ~ ( ~ I I W Y S .,t:i-\v:~t~r :LII(I fi!r:~Ilj- 05-er- 
1,y I I I I W I S  of' :III,V s t~ i t ; t l~ lc  cir(n-IIO:~~II-~II~~IIIIII;(~~I t l o ~ ~ l ) I e - ~ ~ ~ ; t i ~ ~ , c  

~ I ~ ~ I I , : - ~ I I I I I I ~ I  tlrc \ : I ~ V ~ - C ~ : L I I I ~ ) C I . ~  (not  ~ I I O \ V I I / .  ~ . ~ r ~ ~ ~ ~ : t . t i r ~ ~ v i t l l  
\vitll tlrc c.oirtlo~r.i~r,c-\v;~t~~r of tlrc s~1rh1.1' or' o". : L I I I ~  s l ~ i u ~ h  con-

( J  c o ~ r ~ l ~ ~ i t - ~ ~ i ~ ~ e ,~lcnsc~r~.  ib I ~ ~ ~ r i z ~ ~ r ~ t : ~ l l y - : r r r : ~ r ~ : ~ ~ ~ l~ v l ~ i c l ~ ;l ~ y  
)IIC:III< .j ,j I )  7 S3r ~ ~ ~ ~ ~ ~ i y ~ ~ sof' I I ~ : I I I I ~ ~ I O <  ~ I I I !  fr18<11 \r:tter of COIL- 
I~rrwt;o~r co1111c~11.c~rs. i r ,~ ~ . I I I I It111. i r~rl ' :~~.; .  :r~rtl c*sinv~xys to t l ~ o  
X ~ Y - I I I I I I I P  1 1 .  \ \ - l ~ c ~ ~ ~ l ) y  :Lir i t  I ' O I ~ ~ : I ~ I I ~ .  it, with n . l~ ;~ tc~vcr  /S lif'tt.(l 
1111 illto tho res~:r\oir I*', Sronr \ v l~ i c l~  !Ile air iw:rl~cs~ I I K I U , C ~ I  
pilpo I 1. 

I'lclhi.~.i~r,:to Fig. 1,the, 1c:ttc.r.: tlrc~won intlic:~tc. t l ~ c  S : L I I I ~I I W ~ S  

to ' 1 ' 1 1 ~rc.fc~~rc~:l 1,p liko Icttc~rsi r r  tlrc hzr~rcxs , j r~st  cl~-sc.ril~c~l. 
.I ( x c  Fiz, I ) is : I I I  01~1in :~ry  w i r r o ~ r r ~ d ~ ~ l~ O I I I ~ P I I W ~  , ~ P ~ - I ~ I ) I I I ~ ~ : I I s I : ~ ,  

11y :I c.oltl-\v;~tc:r C:LW. I,'. i lr~.o!~cll is in-11-11icl1 1.n1tl H(~ : I - \ \ - ; I~c~  
t~r1111vl ' I ' I I I ~  r ~ ~ f ~ . i z ~ l ~ x t ( : rto llircs 1ip\v:w11 ~on t i~ r t~ : t l l y .  1: is n c w r  . . 
C O I I ~ : I I I I I ~ I , :a 111~1r:xIity ~ I I I I I Y .of s ~ ~ i r : ~ l l y - ~ ; ~ ~ i l ( ~ ~ l  /if 1,'. for S I I I I ~ I ~ T ~ I I ~  

colil f'rc~slr \v:~ter to t l ~ c  jct-s~pri~rkli~r '1'111, c.0111 SI':L-\\-:I~cY ( I" .  

is irrtc1111vdto 11(, ,Ir:i\vrr ~ ' Y I I I I I tire S I X  1 ) ~ rTI I~ : I I ISof m y  sgitxl~lc 
~. ~ ~ ~ - ~ I:~ttac~hc~tl ~~ ~ ~ I ~ I I ~ ~ I(not  .:1111\vn) I ~ I I ~to t l ~ c  rc'li.igc-r:rtor~; I I I I ~to 

sp:rl:cS : ~ r o ~ r ~ ~ t l  1)y ~~rc;rrrs tllc c~)ltl-u-:~te~. tlro I ~ ~ I I I ~ I ~ I I s . . ~ ~ ~  of s n i t t r l ~ l ~ ~  
I/' 115, so that  tlrc s:ii11 I T I ~ ~  will 1111 I ; I I I I S ~ : I ~ I ~ ~ J -tmr~I\t/ts >P:I-J\-:L~VY 

t l ~ r o n g l ~flo\rinx I I ~ , \ V ; I I Y ~  t l ~ c  sxitl relki~er:rtor-c.nsc, :IIII~. thrnr~,clr 
tho ~.IMI:I: of tht, c c ~ ~ r t l c ~ ~ s c ~ i ~ .  : r t l t l( I /  to t l ~ eC ~ ~ ~ . U ~ : L ~ ~ I I , C - ~ I I I I I I ~ I ,  

o~crIj:!:rrd, t h u ~  1m1Ii11g 11o\vn t11c Irot frwh \ \ - ~ L ~ I ~ I ,t111~11ix~ MIIII~II: 

t11o r~1<1'rvoir 1:) :1n11 w r ~ i n ~  two-fol11 I ,III . )IO~(:  fv1111 :11s0 t l ~ ~  of' 
w l ~ ! , l y i n ~  >o:t-\vatc~rto I W J I  thc jct-sl1rink11~ c ~ ~ l t l  (1" :in11 the 

of ~ I I C ( Y I ~ I ~ ~ I I S ( T .  of' c~ontlenwtior~. S~IXCW~'  '11111: ~ v n t i ~ r  to,c_'eth~tr 
wit11 t l ~ v  c : o ~ r t l ~ ~ ~ ~ ~ i n g  A: 1 ~ " ~ s .\\-;it~,r in tlrc: c ~ ~ ~ r ~ l c n w r  li,v i..~xr-i-

I ~ I I \ \ - I I  tlrrongh :r c :hc~.k-~-;~l\  11'.i a t ic~~~.  I,. 05 into :r rcxc~cxi\-ixr. ~ ' Y O I I ~  
~ h c ~ ~ r c c  ~ i~~v: .nr t l .  1':- illto tlrv ]lot \\.1~11 it is li1~c.1~1 l1y tllc a i r - l ~ n ~ ~ r l ~  
1). ~ ' ~ I I I I I\vIri1.11 l : ~ t t w  the s t~~:~~t~- ,zer rern tor  (not  s11o\v11) i s  st1~1~11icd 

t of' tlri. ~ 1 ~ 1 7 1 1 ~ ~i t  ' ~ S I  ,\ny tl~~fic.ic~nc.~ 01' fiwlr \v:~tc'r 
in tl~i: rcwryoir F,at  thc~ s t i~ r t i~ rg  is inte1111cd to 11eof the e i~g i~ rv ,  
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111~t \vc~~n ( i  :1ri11 t h ~ :  C O I I I ~ C I I S I ~ ~c~olmllr l l l ie: l t io~r the C ~ ; L I I ~ ~ W I .  .\ IJY 
11- II~(::LIIS it,slilling ~rlotioris l ~ ~ o ~ l u c ~ i : t l  of' :r rotatilig c o g - ~ ~ h c c ~ l ,  

i l l  g1:;lr lvitll :L I ~ i ~ i i o ~ ~ ,S, wliicli lnttcr 11:~s c:x:rotly 11:ilr till: nunl- 
tec:tli or ~ o g s  ~~ont:rinixl ~ f '  in th(> w11wI I t ,  :r11(1 is f ixv~l on :L 

c;r:L~lk-sli:~f't, I'' I1,  tlic :LI.III of' \rhi1:11 os~;ill:itcs :I I T O S ~ - : L ~ ~ I ~ ,  011 
P@?'l 

1 :  1 1 o : I - s l ~ : ,  'I'lic 1ovc.r cr~cl of the :~rn1 1,; is con-. 
1.011.I\' (SIT Fig. l),110utc:tl I,? :in ; ~ ~ l j c l s t : ~ l ~ l c  to :L go\-(~ri~or-v:~I\-c,  

10, ill tIi(5 S ~ ~ : L I I I - ~ U ~ > ( S  ill(y "s : IvI~- :L~~"  n/'%14'iq. 3, whirh I ~ I ~ ~ I ~ I ' s  
31. :~rltl is opor:rtctl, :LS will ]I(: l i c r c i ~ i : ~ f t c ~~ ~ ~ ~ r ~ l c t ~ s i ~ r  cxl~l:~inctl ,  
tlic iu~lrr~l>n h t c a i ~ ~to ~ r c v i : ~ i t  I I C  tlic l~c~lTof '  f'ro111 11nisi11g illto ttic 

s:~id s,ivr-;ill A 1  01. Iiloir-in? th~.ou,<I~ tho s:11nc8. so :rs to d r i \ c  on t  
11ri1y~ L ; L \ P  th(: l : ~ t t ~ , r  nlico~i-;11ly S~I : : I I I It l ~ t  ~ ( Y L ~ I L C I I  : L I I ~r (~~il :~in(vl  

~ l ~ ~ r i ~ ~ ~ l  end oS the s:~icl (:l~iss-:r,r~n tlrcroin. ' 1 ' 1 1 ~  I I ~ ~ I I T  U )  Vig. 4, 
i i  ~.o~irioc.tc.tl 1' ;1,1riiithe:to of' tlic c:ri~nk-slial't T :  ant1 rock-slii~f't 
\': whidi  I ~ a s  the: :ir111U .  has ariotl~or : L ~ J I I ,  I ,  wl~icli is z l i ~ l i t l y  
cr~rvctl. :lnd t lui i i i ;~ ooric: t l i~ec t io~i  of tlrc ror l t i~ ig  iilotiorr of the 

mi11 ~ x l ~ i d l y  l~,ek\v:rr~l+11;1k\- s1~11clcnly p r c ~ ~ s  :I I ~ v c r .  2. \vhi,.h 
is of' t11c wc~onil o r t l c ~ ,  c i ~ n n c ~ . t ~ dl ~ ya11 :u!jnit:rl~li> i.i1(1 to tlic 
slitlinq v:~lrc! !/', ni~tl  thns sc~tlilcrily clo>c,s tl~cx wit1 \all-(5, :md, 
r i ~ ~ ~ t l i ~ i , ~ ,thc: 1t:rc.r 2 :IS sntl~lcnly olwns tlrc. v :~ l rc .  ihc. I~,\-cr Ixting 

closi~ly the i ~ r m  I l)y tlic: f ' o r ~ ~  r r  c : ~ n s dto i i ~ l l o \ ~  of' :L s l ~ l i n s ,2. 
'I'hc opolxtion of the  11:~rts just  ilescril~cd in c~onnoc:tio~iwit11 

thc c~I i :~n i l~w <,ol~tlonscsrA, : ~ n d  stc:~in-cyliirilor ( I .  will Iic rln- (;. 

t l~r\ tootl  11y tl~il filllowing explan :~ t io~i  Snpposc thc~ liisto~r of' : 
t h e  stei~~rl-1.y1indc.r in its upw:trd cullwe! i ~ n d  11:~s C to hc ~ n o r i r ~ g  
:~miv(vI near x ill the upper cntl r ~ f  tllo cylinder. '1'11~ c~tt-off  
sli~l(s-vn.lve!I/ 11:w now jnst  c ~ o r ~ i ~ ~ i c r i c ~ e ~ l  c.111sing t l ~ c  coni~iiunicn- 
ti011 I)etwcoii tlrcs mid stc::~~i~-c:j-liri~lclr jet-contlcn.;crarid the slr~:~ll  
A. and by the time tho saitl 11iston rc:u:hes x thc co1111nu~liu:~ti1ii1 
mill b(: cntirclly cnt  off: :mtl 1 1 ~ -ihc time the: s:aitl isto ton w:~~:hcs 
2: 2 the riiuin poi.tion of thc  puff of the  O ? ; ~ : L I L Y ~  high qtcntn ~ ~ I I I -  
in? hoin tho c-lintler C 11:~s raisccl tlie c11c1.k-v:rlvc !I" on its \ ray 

t111, o1l:~rrilm (4 to\r:~rtl tho s11rS:~w C O I I I ~ C I I S C ~ ~t l i ro~~glr  (:1~1111111111i-
c%ting thrrcn-itli: :rri~l l)y thc t , i~ne  tho piston O I I  it, rc:tnrrii~l:;. 
c o ~ i i w  11:~s rcilcI~cxI x thc v:~Iv(: !I/ ~1111denl~-opens 311d a l i o \ v ~  the  

r c ~ ~ i n i ~ n t  of' the: 1-:~caanlSIII:LII oSsteni~i to cq):~ri t l ,  in caorisci~ucn~~(: 
mni~it:rinctl in tho c,ontl(>r~ser w t i ~ i nof the jot- ,i liy tllc: c o ~ ~ s t a r ~ t  

rc's r r i r i l r l~~r  tiiwc~in. : ~ n t l  tho consccjncnt ulosing don-n of tllc: 
rtrcc~k-r:~l\-i~ tlius ~ ~ ~ m l r i ( : i n g  y", the r e ~ ( n i w t l  \.:uxnln bc:So~,c the  
piston :IS it  is :~l)ont  to return to thc ol)p)site isnil of thc cSlin- 
tltlr, whcn tire s ; ~ ~ r i o  con~litions : ~ r o  pro11uc:c-11 ill likc 1n;tnnc:r :tilt1 

c fcc t :  and ilr 11'1th c : l s c ~  the \ r :~ tc r  of 1~oli11ens:itiorra1111 the con- 

- tl(:nsii~,cw:iic:r in t l ~ e  corid(~risc~r R y ) : ~do\\-n into tlic rceci\-cr ,&I, 
~ ' I Y I I U\vl~rwc*c i t  is  c:lcr:~tcvl I I tho :rc:tion oC tlic : ~ i r - ~ ) i l ~ ~ ~ ~ )  ~ 1': into 
tlicb hot  \vclI I ) ,  :IS I)c.Sorr bt:ttcd. 

011 the toll of the oha111l1c.r (: there is  :I safety-valve, ,f", 



I 

l 

I.;LIII I C  ~.c':ulil!. : ~ c l j ~ ~ ~ t i v l  I I ~ I ~ s s ~ ~ ~ ~~\-lli~.Il to :In? pl.c'rli3tc~rtl~it~l-~l Of  

sti1;~111i t 1  t11v C I I : L I I I I I I ~ ~(i,if clesir:~l~lr. 

I \vill I I I I \ ~prc~i:ccvlto t l ~ * i c r i l ~ o1 1 1 1 ~s m C ~ ~ ~ ( ~ - c . i ~ n i l c ~ ~ ~ s i ~ ~ ~  
i ~ l v c l ~ ~ t ~ : ~ I  of s :~\ . i l~,cF:LTI~S: fiir t l ~ o~1111'~10s(: :IS III\I!.II: I \ ] 1 O S h i l i ~ ( ~  

tllcx l'r.c.sI1 I\-:ltilr ol' c .c~r~tlc ' l~~;~tior~ l i ~ rSof  tl~(! < ~ I ~ : L ~ I I ,  I I ~ I ~ tll(:I ~ ~ ~ 
h t , ~ : ~ 1 ~ ~ - , 2 ~ ~ n ~ ~ r : , t ~ , r ~  ~ I I '  s t~x in~ : r sof tI1i1 l:~l.,gclstU~:LSS 111:1ril1(- \yitll tiIC 
s:lllll~. 

'plrc. s~ t r f l~uc  1 is :I ! X ~ I : L ~ ~ ~ J I I S  ~ . o r ~ t : i i ~ ~ i l l ~c~o~rtlcrrsc~r ~ . I I : L I I I ~ I ( ~ ~  r111-

-1str :~i ,gl~t  t11111~<. .l. s t r : l ~ ~ ~ - t i g l ~ tI I I ~ ~ I ~ I ~ I S  ~ Y I ~ I ~ - ~ : I ~ I ~ I '  ~i~i~11l'cV~ i l l  

\v11ich ciiviil~!t h i l  ( :~~:Il l l~ic:~ i''t ~ ~ l ~ c ~ - ~ ~ l : ~ t ~ : s ,  i11ioh ' c )  \v:~ti!r-s11:~1:1,<.

' ,  , 1 1 1  : 1 1 1 1 - s : L ;  ' l l t \ v ! l l  t : t - s 1 ; 1 s  stl':11l1 

~ r l ~ i c l ~  t l ~ r i ~ i ~ , c l ~  !/'I I I C I ~ , C S~ I I I Y I I I ; ~ )  t 1 1 ~II;I\ l ) ~ ~ t S c ~ ~ l  ~ I I Pc ~ l ~ i ~ i < - \ ~ : ~ l \ ~ ~  

p i l l i s  I '  illto t l ~ cS~(WIII -S~I :L~. I :  it  is 1):lrtIy I ~ ~ I I I ~ I I ~ I I W ~ Ii"' i t 1  1. ~ v l ~ i ~ r c !  
l ~ ytltc c~)ltl-w:~tc~. 1I, of' c .c:~icl l~l~s:~ti i~~~t ~ t l ~ c ~ s  :rl~tlt l ~ eJ\- :L~(~I.  (:on. 

cl01v11 ~ I I I Y I I I ~ ~ I  I ~ I I I I I ~ I I ~ ~ - ~ I ~ ~ I I ~ ,I - P ~ I Y I  t11c t 1 1 1 ~ w,-) ,-I i l l to :L I I I I I ~ ~ ~ O I I ~ ; I ~  

I I ,  \vllilr t l ~ e~ I I I I :OI I~ I I~~ IS IYI(). \\-l~il.Ilicwil.: to  tlic, ~ L ~ Y - I I I I ~ I I ~ I  S ~ I X I I ~  

r ~ r ~ i l c l .  01' t l ~ e11nfl; Imis oil\v:li~lt l ~ r o r q l ~:,At1 ;L~ I . ,  thc: i l l~l~ri lsc~ t h o  
sc:lS-closing c~l~c:cl<-~:~lvc:i l l t o  t h e  crl):111111~r c:rmlV1 1 i .  t11i:i' : I I I I ~  

h:~ill cl~cc:k-val~-~~ : I I I I ~ t1111s11r1~vvnti11y of;'v los i l~c~  : L I I ~r ! y t ~ ~ ~ , ~ ~  
or air. '1'111. i :olltlc~usir~~ liy tllct l ~ o11:1ssv"1stc:~ri~ ~va t i . 1 .i. L~Y;I \ \ - I I ,  

c~sll:~i~stivc: of' ;L C ~ ~ ~ I ~ I I ~ : I ~ ~ ~ I ~ - ~ ! L I I I I J I:~c. t iol~ ( n o t  s11o\vi1). 1'1.0111 ~ I I C  
:L lai,,cc$I ~ i l ~ c :N. w l ~ i c l ~  to c n t w  tlri. WLW:L,t l ~ l ~ ~ n c l i  is i i~ tc~l r t ld  

~ I I I Y I I I ~ I I  p : ~ ~ f:I s~ l i t : ~h l~ ,  of  t11i: siilc of  t i 1 1 8  shi11,: L I I I I  opvn i11tii t11c 
\v;ltc~r-al~:ac~i~o r  the c o ~ ~ c l c l ~ s c ~if' I ,  tllc s:litl si.:~-w:ltor~ I I I ' I I  II:I.~-

t11ro11cj1 :LIIIIillg 1111~v:ir11 ~ ! I I Lt u l l c ~4 1 i n to  thi; S ~ ) : L I VI"' t h c - r ~ ~ ~ t .  
tI1rn11~1i thr0~1;11th11circ1~-O I ~ I K L I Y ~  ])ipv\ ( I  :)nil o'. : L I I I ~  11\c~I)o:xr11 

lati11<-l1111111)l~c.l;ircrc7fi:rrc:rl tri. 
of' s~lc.~lrir~,c n fr ,

!I(. 111;11111i~ t l ~ c~ I I ? I I Y  1 4  ill t l ~ vt11111~-pl:~te~s 

i ~ o n , l c ~ l ~ s ~ ~ r  1~11~:1rly in  Fi,c. .> : : I I I I I ,  t l ~ c ~ ~ f c ) r . ( ~ ,1 is I I I O ~ I ~  S I I ~ I \ ~ I I  R -

: L ~ Y I I I I I I ~fcr1.i 11: to <:~i,l figur~:. l r) I .> i l l~:f l i x l l ~ ~  IIC:IT tl~c's ~ ~ \ v - ( : n t  

cwtl,q of' c:lc:I~t11l1c4, :111tl I ii I li I ii 1ii : ~ r c  tlri: t1111c-Il:~ligcv:~rour~c l  
h n l ~ vi n  t l lc  tu-o rcsl~i~~:tivc,tnliix-p1:~tc.s.\vhic.l~ 1<::1\-c. !!at S I I I ~ I U . ~ Y  

l~ct\vcct~~ ortl1c3 f lal~ccs:111tl Irolc fol.  the: l ~ o : ~ l . i l ~ y  rc+lic~.tivc: 

\\-I~ic:h: l w  ~ : ~ I I I I ~ I ~ ~ ~ S S ~ I ~l~:t~.i<irlc-~.i~lcs. xtwll1-ti2ht I J ~the; f l a l ~ ~ c s  
1.; 1 . i  oi' t l~c ,s:riil tr111i. o : ~~ 1 1 1 . i;iili, ol' tlli. 1)l:~tc~. 11). fl:~~l,:ctl : I I I I ~  

W ~ P I V - I I I I ~ ~  ~ I I CJ I : I ~ . I < ~ I I ~ .17  S I T I T - ~ ~ I I  f in t~ ly: I ~ : L ~ I I , ~  :111(1t11~1s11ot 

only ~nv1111ci11g ,ioillt.; I ) c ~ t \ v c ~ ~ ~ ~  s t c ~ : ~ ~ ~ ~ - t i ~ I r t  tlic, i.1111, or  t l ~ i lt1111cs 
:IIIII  t11v 1111cl11Iati:s 1 : ;  1:;. I ~ l t t111~n\-icIily.1))- 1111~:111< 01' t l ~ vcl:lqtic 

fill. t111: IIXII;III > X I I : L I I ~ ~ ~ I I  OS t h cp : ~ ~ , k i ~ ~ c - r i ~ ~ g q ,  : L I I I I  ~ ~ n ~ ~ t r ; ~ r t i o ~ ~  

l i , o ~ ~ ~  i l l  t l ~ c x i i .t c n ~ ; ~ m . : ~ r r ~ r c . .t n l ~ c ~ >  c.I~;rr~gc~s ' l ' l i ~ .  lo\\.c,r tr:l!c-l~l:~tc 

is S ( ~ I . I I I T ~ ~  ~ I t110 I I W : ~  ~ I C ~ W I V ~Is t c : ~ ~ ~ ~ ~ - t i , c l ~ t .  I I I : L I I I I ~ T ,  t11c i1:111,ccs 

17  : I I I I ~  IS of  t l ~ i ,l o ~ v i ~ ~ ~  of t11i; 1~011ilc~11wr11or1io11 1 ( s r ~Fig. 3 ) ;  
I ~ I I I I W]11:1t1x1 : ;  is s c r ~ ~ r ~ b , I ,  > t ~ w ~ ~ - t i z l ~ t: I I I I I  t h ~  I I IO \ - :L I I I~~  11yIIII::LIIS 

I ! ]  I ! ) .  \ \ - i ~ c ~ ~ . c ~ l ~ ~  j : ~ u ~ - v i n ~ .Of t i ~ : t \ r - ~ ~ ~ l t s  t l ~ v1 1 : ~ r r i . i ~ol' n l,ac.l<i~~g 
I ~ O J V I II ~ I I O ~ I  11:11~kinc. i q  : 1 ~ 1 ~ ~ l i 1 v 121. is ~ ~ I Y L I ~ I I  :I 20. 1\-11ic.l~ : L ~ I I I I ~ I I ~  

I ~ c t ~ v e c ~ ~  iiin o r  t i lo  x;ritl tl~l~c'-~~l:rtc: thy f l : ~ i ~ y t l  a1111tho i1111crd c  





t l ~ ccn,ginc. 
I n  tllc r~~cdiurn  1.1nss of rnurir~e ste:trncrs the snrfwx contlcnser 

1, m+>- he tlctarhctl, :rnd tile ~;LT.c-:LI~ 31 :~ttaclioddi-C ~ J I I I ~ ~ I I ? ; ~ I ~  

rectly to tho  condenser l i ,  i n  :rpplyinq the :LI,P:L~;L~US I I I : L ~ ~ ~ Uto :L 
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l i t '  Specijicaiion forming pnvf o f  Lettevs Patent No. 
1'111 dated May 79, 1874. 
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